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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell system, 



capable of eliminating uneven distribu tion of cell-generated 
electricity due to the distance from a fuel supply port, high 
in energy efficiency, and facilitating the transport of 
humidifying water to electrolyte and the drainage of liquid 
water produced in a fuel gas passage. 
SOLUTION: A fuel cell 20 equipped with a fuel gas passage 
shut off from an exhaust system is provided with a pure 
hydrogen supply means 30 and a forced-stream generating 
means 49. In continuous operation, the pure-hydrogen 
supply means 30 makes up for the consumption of pure 
hydrogen in the fuel cell 20 while the forced-stream 
generating means 40 forcedly generates a gas stream 
alternately changing direction through the fuel gas passage 
in the fuel cell 20. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A fuel cell system provided with a fuel cell provided with a fuel gas flow route by which an 
exhaust system was intercepted, a pure water matter feeding means which supplies pure water 
matter to said fuel gas flow route, and a compulsive style generating means which generates by 
turns a gas stream from which a direction differs in said fuel gas flow route. 
[Claim 2]The 1st supply route where said pure water matter feeding means connects a pure water 
matter supply source, this pure water matter supply source, and an end of said fuel gas flow route, 
The fuel cell system according to claim 1, wherein it had the 2nd supply route that connects said 
pure water matter supply source and the other end of said fuel gas flow route and said compulsive 
style generating means is provided with a passage which short-circuits said 1 st supply route and 
said 2nd supply route, and a gas stream generating means established in this passage. 
[Claim 3]The fuel cell system according to claim 2, wherein said gas stream generating means is a 
piston which moves inside of said passage reciprocately. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the fuel cell system provided with the fuel cell which 
makes fuel sources pure water matter suitable as the in-vehicle source of power or a fixed type 
small electric organ in more detail about a fuel cell system. 
[0002] 

[Description of the Prior Art]A fuel cell is a cell which transforms directly into electrical energy the 
chemical energy which performs supply of fuel, and discharge of products of combustion 
continuously, and fuel has. 

It has the features, like that generation efficiency is high, that there are few burst sizes of an air 
pollution substance, that there is little noise, and a scale can be chosen freely. 
A fuel cell is classified into a solid polymer type, a phosphoric acid type, an alkali type, a melting 
carbonate type, a solid oxide type, etc. according to the kind of electrolyte to be used. 
[0003]In such a fuel cell, the gas which generally uses high hydrogen of the activity over a cell 
reaction as the main ingredients, for example, reformed gas, pure water matter, etc. are used for fuel 
gas. Reformed gas is gas obtained as everyone knows by making methanol, natural gas, LPG, 
naphtha, kerosene, etc. and a steam react under catalyst existence. 

Besides hydrogen, the inertness non-hydrogen substance is contained to cell reactions, such as 
carbon dioxide and a steam. 

[0004]Therefore, in the fuel cell system 60 which makes reformed gas fuel sources, As shown in 
drawing 5 , usually besides the supplying system 62 for supplying fuel gas to the fuel electrode 25 
side of the fuel cell 20, The exhaust system 64 for discharging a part of fuel gas supplied to the fuel 
electrode 25 side out of the fuel cell 20 is formed (such a fuel cell system is hereafter called "open 
system".). 

[0005]And power generation is performed in an open system, using for a cell reaction a part of 
hydrogen contained in the reformed gas supplied to the fuel electrode 25, and discharging the 
hydrogen which remained continuously with a non-hydrogen substance so that an inertness 
substance may not be condensed by fuel cell 20 inside to a cell reaction. 

[0006]On the other hand, when supplying pure water matter as fuel gas, there are few possibilities 
that an inertness ingredient may condense to a cell reaction to the fuel electrode side. Therefore, in 
the fuel cell system 70 which makes such pure water matter fuel sources, As shown in drawing 6 , 
only the supplying system 72 for supplying fuel gas is required for the fuel electrode 25 side of the 
fuel cell 20, and the exhaust system of fuel gas is not necessarily required (such a fuel cell system 
is hereafter called "sealing system".). 

[0007]And in a sealing system, since the internal pressure by the side of the fuel electrode 25 will 
decline if hydrogen in the fuel cell 20 is consumed by a cell reaction, hydrogen is supplied via the 
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supplying system 72, and power generation is performed, keeping constant the internal pressure by 

the side of the fuel electrode 25. 

[0008] 

[Problem to be solved by the invention]Since the fuel electrode 25 side has the exhaust system 64, 
in a fuel gas flow route (not shown), the gas stream (it expresses as a white arrow among drawing 5 ) 
has always generated the open system shown in drawing 5 . Therefore, in applying an open system to 
the low-temperature fuel cell which needs to maintain electrolytic water content properly. If the 
humidifier 63 is formed in the supplying system 62 and fuel gas is humidified using the humidifier 63, 
moisture can be supplied to an electrolyte with fuel gas, and there is an advantage that 
transportation of humidifying water is easy. 

[009]Although liquid water generates a low-temperature fuel cell within a fuel gas flow route by 
condensation of the steam contained in fuel gas, the Buckley fusion, etc. and it has a possibility that 
the inside of a fuel gas flow route may blockade with liquid water, According to the open system, 
there is an advantage that the liquid water 68 and 68 — which are stagnating in a fuel gas flow 
route can be effectively eliminated according to the strong gas stream formed by exhaust air. 
[0010] However, in an open system, since fuel gas is always supplied only from one way of a fuel gas 
flow route, more cell reactions advance by the entrance side of a fuel gas flow route, and hydrogen 
concentration falls remarkably in the latter part of a fuel gas flow route. Therefore, in order to carry 
out the stable operation of the fuel cell 20, there is a problem that a fuel gas capacity factor cannot 
be set up highly. 

[001 1]Since a steam, quantity of heat, etc. are discharged out of the fuel cell 20 with the fuel gas 
which was not used for a cell reaction, there is a problem that the influence on an energy efficiency 
fall is great. By discharging a steam, the amount of consumption of water increases and it has 
become a cause which makes the amount of water which the fuel cell system 60 holds increase. 
[0012]On the other hand, in a sealing system as shown in drawing 6 , since intact fuel gas, a steam, 
quantity of heat, etc. stay in a closed space and are not discharged out of the fuel cell 20, there is 
an advantage that the fuel cell system 70 with high energy efficiency can be built. The steam 
pressure depending on the temperature of the fuel cell 20 is secured only by supplying the 
consumed moisture, and there is an advantage of being easy to keep steam pressure constant. 
[001 3] However, the fuel gas filled up from the supplying system 72 acts only on the pressure buildup 
of fuel cell 20 inside, and it does not result by formation of the strong gas stream within a fuel gas 
flow route. Therefore, even if the humidifier 73 is formed in the supplying system 72 and it humidifies 
fuel gas, there is no means of transport of humidifying water, and there is a problem that the 
moisture consumed in fuel cell 20 inside cannot be supplied promptly. At the time of continuation 
and a transient operation, electrolytic water content falls by this, and there is a problem that the 
tendency for electrolytic resistance to increase rapidly is shown. 

[0014]Since a strong gas stream is not formed, when the liquid water 68 and 68 — stagnate in a fuel 
gas flow route, there is a problem that the capability discharged out of a channel is low, and flooding, 
a channel blockade, etc. occur easily. In order to solve this problem, a fuel gas flow route is arranged 
perpendicularly and how to drain by the gravity effect is also considered. However, since it is 
common that it is narrow as for a fuel gas flow route in order to make generation efficiency high, 
waterdrop tends to be caught by surface tension in a fuel gas flow route, and smooth moisture 
discharge is difficult. 

[0015]Even if it is a sealing system which makes pure water matter fuel sources, since more cell 
reactions advance by the entrance side of a fuel gas flow route, hydrogen mol partial pressure 
inclination occurs in a fuel gas flow route from the influence by a hydrogen mol partial pressure (or 
total pressure). When the fuel gas flow route has been arranged especially perpendicularly, the liquid 
water 68 and 68 — which were generated within the fuel gas flow route move to the lower part of 
the fuel cell 20 with gravity, and the gas stream of the portion becomes still weaker. Therefore, from 
a synergistic effect with a weak gas stream, reacting weight decreases, so that it becomes far from 
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a fuel supply port, and there is a problem that cell power generation distribution occurs. 
[0016]The issue which this invention tends to solve can cancel the cell production-of-electricity 
distribution resulting from the distance from a fuel supply port, and there is in moreover providing a 
fuel cell system with high energy efficiency. 

[0017]Even if other issues which this invention tends to solve are the cases where it applies to the 
low-temperature fuel cell which needs electrolytic water management, transportation of the 
humidifying water to an electrolyte is easy for them, and there are in moreover providing the fuel 
cell system which can prevent the flooding and the channel blockade by liquid water. 
[0018] 

[Means for solving problem]The fuel cell system built over this invention in order to solve an 
aforementioned problem, Let it be a summary to have the fuel cell provided with the fuel gas flow 
route by which the exhaust system was intercepted, the pure water matter feeding means which 
supplies pure water matter to said fuel gas flow route, and the compulsive style generating means 
which generates by turns the gas stream from which a direction differs in said fuel gas flow route. 
[0019]Since the fuel cell system concerning this invention which has the above-mentioned 
composition is provided with the compulsive style generating means, the gas stream from which a 
direction differs is given alternation and compulsorily to the pure water matter which is stagnating in 
a fuel gas flow route. Therefore, the cell production-of-electricity distribution resulting from the 
distance from a fuel supply port is cancelable. 

[0020]Since the exhaust system of a fuel gas flow route is intercepted and intact fuel gas etc. are 
not discharged out of a fuel cell, a fuel cell system with high energy efficiency is obtained. When this 
invention is applied to a low-temperature fuel cell, facilitating also of transportation of humidifying 
water and the wastewater of the liquid water which is stagnating in a fuel gas flow route is carried 
out by the gas stream generated compulsorily. 

[0021]The 1st supply route where said pure water matter feeding means specifically connects a 
pure water matter supply source, this pure water matter supply source, and the end of said fuel gas 
flow route, It has the 2nd supply route that connects said pure water matter supply source and the 
other end of said fuel gas flow route, and, as for said compulsive style generating means, it is 
desirable to have the passage which short-circuits said 1 st supply route and said 2nd supply route, 
and the gas stream generating means established in this passage. 

[0022]It becomes easy in the sealed fuel gas flow route to generate the gas stream from which a 
direction differs alternation and compulsorily by short-circuiting at a passage the 1 st supply route 
and the 2nd supply route which were connected with the both ends of the fuel gas flow route, and 
establishing a gas stream generating means in a passage. 

[0023]As for said gas stream generating means, it is desirable that it is a piston which moves the 
inside of said passage reciprocately. When a piston is used as a gas stream generating means, the 
gas stream which flows toward the other end from one end of a fuel gas flow route, and this and the 
gas stream of an opposite direction can be easily formed by turns only by making a piston move 
reciprocately in a passage. And in order that a piston action may act on a fluid directly, its 
transmission efficiency of energy is high and it serves as an effective means also to saving-power- 
izing. 
[0024] 

[Mode for carrying out the invention] Hereafter, it explains in detail, referring to Drawings for an 
embodiment of the invention. The outline block diagram of the fuel cell system concerning a 1st 
embodiment of this invention is shown in drawing 1 . In drawing 1 , the fuel cell system 1 0 concerning 
this embodiment is provided with the following. 
Fuel cell 20. 

Pure water matter feeding means 30. 
Compulsive style generating means 40. 
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[0025]Although a fuel cell is classified into some kinds according to the electrolyte to be used, in 
this embodiment, a polymer electrolyte fuel cell is used as the fuel cell 20. Although the water 
management of a polymer electrolyte fuel cell of an electrolyte membrane is indispensable, since 
operating temperature is low and power density is high, when this invention is applied to this, there 
is an advantage that the fuel cell system 10 suitable as the in-vehicle source of power is obtained. 
[0026]It is used for the fuel cell 20 for two or more cells, laminating in series generally. What has 
various structures can be used for each cell which constitutes the fuel cell 20, and it is not limited 
in particular to it When using a polymer electrolyte fuel cell, as the fuel cell 20 the cell 22, As shown 
in drawing 2 , it is common to take the structure sandwiched with the separator 28 provided with the 
separator 27 and the airstream way 28a which joined the fuel electrode 25 and the air pole 26 to 
both sides of the solid polyelectrolyte membrane 24, and were provided with the fuel gas flow route 
27a for the both sides. 

[0027]The fuel cell 20 shown in drawing 1 is the sectional view seen from the fuel electrode 25 side 
(A-A' line direction of drawing 2 ) of the cell 22 shown in drawing 2 . In this embodiment, the fuel gas 
flow route 27a is arranged perpendicularly, and fuel gas flows along the white arrow direction in 
drawing 1 . 

[0028]The 1st fuel manifold 21a and the 2nd fuel manifold 21b are formed in the upper bed and 

lower end of the fuel electrode 25, respectively, and the ** style of the pure water matter supplied 

from the pure water matter feeding means 30 is carried out to each fuel gas flow route. 

[0029]In addition, the air supply and the excretory system for supplying and discharging air at the air 

pole 26 side, although a graphic display is not carried out to the fuel cell 20, The draining mechanism 

for discharging the cooling system for holding uniformly the collecting electrode plate for taking out 

the electrical and electric equipment generated with the cell 22 and the temperature of each cell 22 

and the liquid water generated by fuel cell 20 inside, etc. are established. 

[0030]The pure water matter feeding means 30 is provided with the following. 

Pure water matter supply source (not shown). 

The main supply route 32. 

The 1 st supply route 34. 

The 2nd supply route 36. 

A hydrogen cylinder, a hydrogen storing metal alloy, etc. are usually used for a pure water matter 
supply source. 

[0031 ]It is for the main supply route 32 supplying the pure water matter stored in the pure water 
matter supply source to the fuel cell 20, and the end is connected with the pure water matter 
supply source which is not illustrated. The other end of the main supply route 32 has branched, and 
is connected with one end of the 1 st supply route 34 and the 2nd supply route 36, respectively. The 
pressure regulator 33 is formed in the main supply route 32, and the internal pressure by the side of 
the fuel electrode 25 is kept constant. 

[0032]The diverter valve 31 is formed in the turning point of the main supply route 32. The diverter 
valve 31 has a function which prevents the flow of the pure water matter from the 1st supply route 
34 in a turning point to the 2nd supply route 36, and this and a reverse direction flow at the same 
time it supplies pure water matter to the 1 st supply route 34 and the 2nd supply route 36 
continuously from the main supply route 32. 

[0033]It is for the 1 st supply route 34 and the 2nd supply route 36 distributing uniformly the pure 
water matter supplied from the main supply route 32 to the upper bed [ of a fuel gas flow route ], 
and lower end side, respectively, and the other end is connected with the 1st fuel manifold 21a and 
the 2nd fuel manifold 21b, respectively. Therefore, the fuel cell system 10 is a sealing system which 
does not have an exhaust system in the fuel electrode 25 side. 

[0034]The humidifiers 35 and 37 are formed in the 1st supply route 34 and the 2nd supply route 36, 
and the pure water matter distributed from the main supply route 32 can be individually humidified 
now to them, respectively. Thus, when the humidifiers 35 and 37 are formed in the 1st supply route 
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34 and the 2nd supply route 36, according to the operation condition of the fuel cell 20, the 
advantage that the humidifying amount of fuel gas is finely controllable is in them, respectively. 
[0035]As the humidifiers 35 and 37, steam generators, such as a Vavra style steam generator and a 
hollow child film type steam generator, may be used, or mist generators, such as a nozzle type mist 
generator and an ultrasonic vibrator type nozzle generator, may be used. A humidifier may be 
attached to either instead of forming the humidifiers 35 and 37 in the 1st supply route 34 and the 
2nd supply route 36, respectively. 

[0036]The compulsive style generating means 40 is provided with the following. 
Passage 42. 
Piston 44. 

In the upstream of the humidifiers 35 and 37, the passage 42 is formed so that the 1 st supply route 
34 and the 2nd supply route 36 may be short-circuited. Therefore, a part of a part of passage 42, 
1st supply route 34, fuel gas flow route of the fuel cell 20, and 2nd supply route 36 turn into a flow 
path of fuel gas. 

[0037]The piston 44 is a gas stream generating means for generating alternation and compulsorily 
the gas stream of the fuel gas with which directions differ in a fuel gas flow route, and is provided in 
the inside of the passage 42, enabling a free round trip. 

[0038]When the piston 44 is used as a gas stream generating means, there is an advantage that the 
gas stream from which a direction differs can be easily generated only by making the piston 44 move 
reciprocately in the passage 42. In applying the fuel cell system 10 to the in-vehicle source of power 
especially, it is not necessary to form separately the equipment which makes the piston 44 drive, 
and there is an advantage that movement of the axis of rotation of vehicles, a cam, etc. can be used 
as a driving source. Since reciprocating movement of the piston 44 acts on a fluid directly, its 
energy efficiency is high and it serves as an effective means to saving-poweHzing. In particular, in 
a piston action, since application of pressure and decompression are realizable for piston 44 both 
ends, efficient flow formation is attained. 

[0039]The concrete form of the pistons 44, such as stroke length of the piston 44, and a ratio of the 
cross-section area of the piston 44, and the cross-section area of a fuel gas flow route, Although 
not limited in particular, when reversing the gas stream formed in a fuel gas flow route, it is desirable 
to determine that the liquid water 68 which stagnates in a fuel gas flow route is discharged 
thoroughly. 

[0040]In addition, generate in the fuel cell system 10 in fuel cell 20 inside, and the liquid water 68 
and fuel gas which were discharged by the 1st fuel manifold 21a and the 2nd fuel manifold 21b are 
divided into it, It may have further the separation mechanism which collects the liquid water 68, the 
liquid hydrogen circulator style which returns the collected liquid water 68 to the humidifiers 35 and 
37, and reuses it, etc. 

[0041]When such a separation mechanism and a liquid hydrogen circulator style are provided, there 
is an advantage that water capacity of the fuel cell system 1 0 whole can be lessened. Since the 
quantity of heat which liquid hydrogen has is recyclable if fuel gas is re-supplied by making into mist 
or a steam the liquid hydrogen by which separate recovery was carried out and it uses for steam 
pressure control, there is an advantage of contributing to reservation of energy efficiency and 
saving power-ization. 

[0042]Next, an operation of the fuel cell system 10 shown in drawing 1 is explained. If hydrogen and 
air are supplied to the fuel electrode 25 and the air pole 26, the hydrogen supplied to the fuel 
electrode 25 side will be consumed by an electrode reaction by them, and the internal pressure by 
the side of the fuel electrode 25 will fall to them, respectively. Pure water matter is continuously 
supplied until the pressure regulator 33 will operate and the internal pressure by the side of the fuel 
electrode 25 will reach a predetermined value, if the internal pressure by the side of the fuel 
electrode 25 declines. Therefore, since intact fuel gas, a steam, quantity of heat, etc. stay in the 
sealed fuel cell 20 and are not discharged out of the fuel cell 20, the fuel cell system 10 which has 
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high energy efficiency is obtained 

[0043]The piston 44 is made to move reciprocately with predetermined pitch along the passage 42 
using the driving source which is not illustrated at the same time the internal pressure by the side 
of the fuel electrode 25 is kept constant with the pressure regulator 33 at the time of continuous 
running. Thereby, the strong gas stream from which a direction differs in a fuel gas flow route can be 
generated alternation and compulsorily. 

[0044]That is, since the pure water matter which was filling the upper space of the piston 44 is 
extruded by the 1st supply route 34 when moving the piston 44 up, the strong gas stream which 
goes to a lower end from the upper bed of a fuel gas flow route is formed in the fuel electrode 25 
side. Since similarly the pure water matter which was filling the lower space of the piston 44 is 
extruded by the 2nd supply route 36 when moving the piston 44 caudad, contrary to the above- 
mentioned, the strong gas stream which goes to an upper bed from the lower end of a fuel gas flow 
route is formed in the fuel electrode 25 side. 

[0045]Therefore, if the humidifiers 35 and 37 are operated at this time and the moisture of the 
specified quantity is added in fuel gas, the gas stream generated compulsorily can convey moisture 
to the fuel electrode 25. Since the gas stream which changes a direction by turns as a means of 
transport of humidifying water is used, it also becomes possible to supply water to all the corners 
inside a cell selectively or uniformly. What is necessary is to control the operation capability of the 
humidifiers 35 and 37, and also just to control the humidifying amount to fuel gas by adjusting the 
specifications (the rate of flow, moving width of the piston 44, pitch, etc.) of a flow. 
[0046]Although flooding and the prevention from a channel blockade secured gas supply required for 
a reaction and became an element indispensable to the stable operation of the fuel cell 20, in the 
conventional fuel cell system, it cannot supply fuel gas to the fuel gas flow route after a flooding 
portion. However, since the direction of a gas stream is compulsorily reversed with the piston 44 
according to this invention, fuel gas can be easily supplied also to the fuel gas flow route after a 
flooding portion. 

[0047]According to the gas stream compulsorily generated when the stroke length of the piston 44, 
a cross-section area, etc. were suitable. The liquid water 68 and 68 — which are stagnating in a fuel 
gas flow route can be thoroughly discharged to the 1st fuel manifold 21a or 2nd fuel manifold 21b 
side, and flooding and a channel blockade can also be canceled. 

[0048]The rate of flow of a gas stream is controllable by the ratio of the stroke length of the piston 
44, pitch, the cross-section area of the piston 44, and the cross-section area of the fuel gas flow 
route 27a, etc. However, necessity has that the pitch of the piston 44 is small to such an extent 
that it can generate the gas stream of an opposite direction by turns. If the pitch of the piston 44 is 
too large, since fuel gas becomes repeats expansion and compression and the gas stream of an 
opposite direction cannot be formed in the 1st supply route 34 and the 2nd supply route 36, it is not 
desirable. 

[0049]Reciprocating movement of the piston 44 may be intermittently performed so that it may 
carry out continuously so that a gas stream may always be formed in a fuel gas flow route, or a gas 
stream may be formed with a predetermined time interval. 

[0050]Cell power generation distribution is cancelable by generating by turns the gas stream from 
which a direction differs in the fuel electrode 25 side using the compulsive style generating means 
40. For example, since hydrogen in fuel gas is consumed one by one when the pure water matter by 
which moisture was added with the humidifier 35 is compulsorily passed toward the 2nd fuel 
manifold 21b from the 1st fuel manifold 21a, The hydrogen molar fraction in fuel gas falls as are 
shown in drawing 4 (a) t and near the upper bed of a fuel gas flow route becomes the highest and it 
goes to the lower end vicinity of a fuel gas flow route, i.e., the downstream of a flow. 
[0051]As a result, near 1st fuel manifold 21a, more cell reactions advance and cell power generation 
distribution occurs. If cell power generation distribution occurs, the load near the entrance of fuel 
gas becomes large, and can become the cause of shortening a battery life. Since the big production 
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of electricity in the downstream is not obtained, in order to raise the full force power of the fuel cell 
20, there is a problem that the fuel cell 20 whole must be enlarged. 

[0052]By consuming hydrogen in fuel gas, the water molar fraction in fuel gas becomes high as are 
shown in drawing 4 (d) and it progresses to the downstream of a flow. As a result, near 2nd fuel 
manifold 21b, the steam in fuel gas condenses and flooding and a channel blockade occur easily. 
[0053]When similarly the pure water matter by which moisture was added with the humidifier 37 is 
compulsorily passed toward the 1st fuel manifold 21a from the 2nd fuel manifold 21b, The hydrogen 
molar fraction in fuel gas falls as are shown in drawing 4 (b), and the lower end vicinity of a fuel gas 
flow route becomes the highest conversely with the above-mentioned and it progresses to the 
upper bed side of a fuel gas flow route. As a result, near 2nd fuel manifold 21b, more cell reactions 
advance and cell power generation distribution occurs. 

[0054]A water molar fraction in fuel gas becomes high as are shown in drawing 4 (e) and it 
progresses to the upper bed side of a fuel gas flow route. As a result, near 1st fuel manifold 21a, a 
steam in fuel gas condenses and flooding and a channel blockade occur easily. 
[0055]However, if a gas stream from which a direction differs is generated by turns, in either one of 
an upper bed side of a fuel gas flow route, and the lower end side, a hydrogen molar fraction in fuel 
gas will become high momentarily, but. If a time average is taken, as shown in drawing 4 (c), a 
hydrogen molar fraction within a fuel gas flow route will not be based on distance from a fuel supply 
port, but will become uniform. 

[0056]Therefore, cell power generation distribution is canceled and the life-span of [ the fuel cell 
20 ] can be extended. Since a cell reaction advances uniformly by the whole fuel cell 20 whole, an 
output per unit volume of the fuel cell 20 can improve, and the fuel cell 20 can be miniaturized. 
[0057]Although the water molar fraction in fuel gas is also the same and inclination arises in a water 
molar fraction momentarily, if a time average is taken, as shown in drawing 4 (f), it will not be based 
on the distance from a fuel supply port, but will become uniform. This becomes possible to control 
flooding and a channel blockade. 

[0058]Next, the fuel cell system concerning a 2nd embodiment of this invention is explained. The 
outline block diagram of the fuel cell system 50 concerning this embodiment is shown in drawing 3 . 
In drawing 3 , the fuel cell system 50 concerning this embodiment makes horizontal the direction of a 
fuel gas flow route (not shown), and has the same composition as the fuel cell system 10 concerning 
a 1 st embodiment except having made it make the white arrow direction in drawing 3 generate a gas 
stream. 

[0059]Since the fuel electrode 25 side is a sealing system according to the fuel cell system 50 
concerning this embodiment, intact fuel etc. are not discharged from the fuel electrode 25 side, and 
it becomes a system with high energy efficiency. Facilitating of the discharge of the liquid water 68 
by which it was generated in the supply and fuel electrode 25 side of humidifying water by the 
compulsive style generating means 40 since the gas stream of the counter direction was generated 
by turns in the fuel gas flow route is carried out, and cell power generation distribution can also be 
canceled. 

[0060]Since the draining effect by gravity was not acquired, it was difficult to make a fuel gas flow 
route horizontal, in order that liquid water may stagnate in a fuel gas flow route and flooding and a 
channel blockade may occur easily in the conventional sealing system. However, since the liquid 
water 68 within a fuel gas flow route is discharged by the gas stream generated compulsorily 
according to the fuel cell system 50 concerning this embodiment, even if it makes a fuel gas flow 
route horizontal, the stable operation of the fuel cell 20 can be carried out 
[0061]A manifold can also be attached to the horizontal both ends of the fuel cell 20 by having 
made the fuel gas flow route horizontal. Therefore, the space saving in a perpendicular direction 
becomes possible, and the suitable fuel cell system 50 can be especially obtained as the in-vehicle 
source of power. 

[0062]As mentioned above, although the embodiment of the invention was described in detail, 
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various changes are possible for this invention within limits which are not limited to the above- 
mentioned embodiment at all, and do not deviate from the summary of this invention. 
[0063]For example, although the above-mentioned embodiment explained the example which applied 
this invention to the polymer electrolyte fuel cell, electrolytic water management can apply a 
phosphoric acid fuel cell, an alkaline fuel cell, etc. also to other indispensable low-temperature fuel 
cells. 

[0064]Although the pure water matter feeding means 30 and the compulsive style generating means 
40 have structure which shared a part of 1 st supply route 34 and 2nd supply route 36 in the above- 
mentioned embodiment, The compulsive style generating means 40 is established independently, and 
it may be made to generate by turns the gas stream from which a direction differs in a fuel gas flow 
route by this in the pure water matter feeding means 30. 

[0065]Although it has structure which distributes the pure water matter supplied from the one pure 
water matter feeding means 30 to the 1st supply route 34 and the 2nd supply route 36, respectively 
in the above-mentioned embodiment, The two pure water matter feeding means 30 are established, 
and it may be made to supply pure water matter to the 1 st supply route 34 and the 2nd supply route 
36 individually, respectively. 

[0066]Although the piston 44 is used as a gas stream generating means in the above-mentioned 
embodiment, A pivotable fan etc. may use for a counter direction other sources of power in which 
flow generating is possible instead of the piston 44 instead of what is limited to the piston 44, and, 
thereby, the same effect as the above-mentioned embodiment can be acquired. 
[0067] 

[Effect of the Invention]The fuel cell with which the fuel cell system concerning this invention was 
provided with the fuel gas flow route by which the exhaust system was intercepted, Since it has the 
pure water matter feeding means which supplies pure water matter to said fuel gas flow route, and 
the compulsive style generating means which generates by turns the gas stream from which a 
direction differs in said fuel gas flow route, The gas stream from which a direction differs can be 
given alternation and compulsorily to the pure water matter which is stagnating in a fuel gas flow 
route, and it is effective in the cell production-ol^electricity distribution resulting from the distance 
from a fuel supply port being cancelable. 

[0068]Since intact fuel gas etc. are not discharged out of a fuel cell, it is effective in a fuel cell 
system with high energy efficiency being obtained. When this invention is applied to a low- 
temperature fuel cell, it is effective in facilitating also of transportation of humidifying water and the 
wastewater of the liquid water by which it was generated within the fuel gas flow route being carried 
out by the gas stream generated compulsorily. 

[0069]The 1 st supply route that connects a pure water matter supply source and the end of a fuel 
gas flow route, When the 2nd supply route that connects a pure water matter supply source and the 
other end of a fuel gas flow route is short-circuited at a passage and a gas stream generating 
means is established in a passage, it is effective in it becoming easy to generate the gas stream 
from which a direction differs alternation and compulsorily in a fuel gas flow route. 
[0070]When the piston which moves the inside of a passage reciprocately is used as a gas stream 
generating means, the gas stream from which a direction differs can be formed alternation and easily 
only by making a piston move reciprocately in a passage, and it is effective in saving power-ization 
being attained. 

[0071] As mentioned above, the thing which no cell production-of^electricity distribution which could 
not be attained in the conventional fuel cell system is according to the fuel cell system concerning 
this invention, It becomes possible to satisfy all with easy that energy efficiency is high, that the 
flexibility of manifold arrangement is high, transportation of humidifying water, and wastewater of 
liquid water. Therefore, if this is applied to the fuel cell system for for example, the in-vehicle 
sources of power, it will contribute to a high increase in power of a car, improvement in fuel 
consumption, etc., and will be very large invention of the effect industrially. 
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* NOTICES * 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an outline block diagram of the fuel cell system concerning a 1st embodiment of this 
invention. 

[Drawing 2] It is a sectional view of the cell which constitutes a fuel cell. 

[Drawing 3] It is an outline block diagram of the fuel cell system concerning a 2nd embodiment of this 
invention. 

[Drawing 4] Drawing 4 (a). - (c) is a figure showing the influence of the direction of a gas stream 
exerted on the hydrogen molar fraction inclination in a fuel gas flow route. 

Drawing 4 (d). - (f) is a figure showing the influence of the direction of a gas stream exerted on the 
water molar fraction inclination in a fuel gas flow route. 

[Drawing 5] It is an outline block diagram of the fuel cell system which makes conventional reformed 
gas fuel sources. 

[Drawing 6] It is an outline block diagram of the fuel cell system which makes the conventional pure 
water matter fuel sources. 
[Explanations of letters or numerals] 
10 Fuel cell system 
20 Fuel cell 

30 Pure water matter feeding means 

34 The 1 st supply route 

36 The 2nd supply route 

40 Compulsive style generating means 

42 Passage 

44 Piston (gas stream generating means) 



[Translation done.] 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3 A%2F%2Fwww4.i. . . 1 0/26/20 1 0 



JP,2001-006704,A [DRAWINGS] 



Page 1 of 3 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 

40 40 




[Drawing 2] 

22 

28 28a 2 V 6 




[Drawing 3] 



http://ww4.ipdl.inpit^ 10/26/2010 



JP,2001-006704,A [DRAWINGS] 



Page 2 of 3 




[Drawing 4] 
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